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(54) LOOP OPTIMIZING METHOD 

(57)Abstract: 

PURPOSE: To optimize a loop by a compiler for 
architecture having a function for invalidating 
the execution result of a previously executed 
instruction in accordance with judgement 
whether branching is to be executed by a 
succeeding condition branch or not. 
CONSTITUTION: A loop conversion selecting 
part 107 in a loop optimizing part 104 
determines a loop converting method, and when 
an instruction for using an invalidating function 
is usable, a loop conversion executing part 108 
converts a loop using the instruction to optimize 
the loop. Consequently the number of 
instructions or the number of registers to be 
used can be reduced without losing a 
convensional loop conversion effect, and even 
when the repeated frequency of the loop is not determined at the time of starting 
the loop, loop conversion can be executed. 
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SPECIFICATION <EXCERPT> 

[0034] 

When the number of iterations of the original loop is less than 3 
times, the pipelined loop cannot be executed, and in the case of an even 
number of times, it is necessary to execute the loop for one time 
separately from the pipelined loop. 

[0036] 

Assembly code and a summary of each of the processes of a 
flowchart corresponding to it are explained below. In 401, when the 
number of loop iterations is 0, the following processing is not performed 
and control moves on to the next processing. In 402, when the 
number of loop iterations is 3 times or more, a pipelined loop is 
executed, and when the number of loop iterations is less than 3, 
determination is performed for executing the original loop. In 403, the 
original loop is executed without performing loop conversion. In 404, 
when the number of iterations of the original loop is an even number of 
times, processing is performed for one iteration. 405 is a pipeline 
prolog. 406 is a pipelined loop. 407 is a pipeline epilog. 

[0048] 

Moreover, it is known that a loop will be performed p + 1 times 
or more, however, in the case of a loop for which it is not known at the 
start of execution of the loop how many times the loop will be 
performed, the substitution of the instruction described above is 
performed for t, where t = q - p, and loop conversion is carried out. 
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[0 0 4 0 ] -?-©te*(C, Jl— 7"©*?7*#7&5S5tS© 

!Wr *sn fc>mtz> ft i'©a4t , ji - ^©j^th*&^f 

K:K&0$ £*Q i, c £ *s T tr & I >*S£ K « , t©<fc 9 ft 
[0 04 1] 

Ui^*»©i***i£i;$. 3 «*BH?T0»*i 30 
[0 04 2] **«©SW(3:. ^-^©aSKfcSrfTvIR 

ffl-r * uyji *^©<t D4>&i»#Si:«&f a c £ £ . 
jb- ■T'csa-ft^^tet t •& j; 5 fc-r * t £ ic* *„ 

[0043] 

[ HH*»fcr ■&&»©#& ] *WMtemMWmr-Wfr 

htc-jvy-yAz, mmm, r-fe^yms, asws 40 

fc7' D ^5 A *sfi^W^%^f "Ct 57 , Dt 5 -y-f^ 

[0 044] '4tmmt bX. JUlT©«t 9 7 - ©^ 
SBSFfe&J * * o * i> - ^©StUHHRjiJ A - 7"©l»ftl5 

H^UfciS. i, j, p, q*s*la4g»it/r. m% 
'&<D)i- 7"r© i S@ ( 0 < = i frr> i < = n - 1 ) © 

s^t, 5c©;i/-7"-c© i + p#a*>6 i + q#a*-t 50 



© ( q - P + 1 ) IU©5a©F*3© 1 -3jyjb©ixS©££|5 
* fc«-SB©#ig£*T 9 J; 9 JCg&r ■£>. -€-©p!l£ L 
t, 77 I"?j7'W •77 4=-sififi3>%>. 
[0 04 5 ] $#PJB. ^-©J: 9 ftJU-^^c^L 
t. Mti-fiT-^f^f + iCft-CT, knF©<£9Sr 

[0 04 6] ST. 4>£i*M*K:*tb. »SI©— 3jy±© 

©Htf 0 fc {W©$ Hi £ \ 7 *} ip& frZ X * 
& 7 - + r * 9 1 + ©ii^!-i;X © J: *j ic t Z> . 
[0 0 4 7 ] A-7-©sa0«*sju-7-©^fHteii#K: 
*)*»S*i#B. A- 7*fft(CfcUT. K=t*ot< 
= q- pT$.5tlCjjL, s<=tT*5fttOs 
t\ 7C©JU-7"©i + S#g©^II^7 9#^*S*>3. 

*©A<&*sWf**ac b 5 *> . ^©#^*;i/-7'* 
flffiXrs^ff^^^^Wt s@^et/t£*cc©* 
^tH^h*J;9^. Mf&r*#^icg^^x.*„ 
ic. ^-7'©StSi]^^n -q + t[H£r*o 
[00 4 8 ] Jfc, P+ l|5IJ^±Jl—7-r4Ci«to*> 

-3 1 fsjiub-yr-SAHa^-^o^^ig^BSK 

Bto*>P)%l,i;l/-7"{C>!*0TB, 1 = q - vXhi> 1 K 
*tt, ±!B©^©g*^x.?r1f ot;U- 7%®i*$m 
?Z>. 

[0 04 9 ] &(C, fe^^tC^U, fliO-7«i© 
#^*£ . »7T*£D?cWf©#:tH£?T 7*»S*>aBRr 

[0050] to-ttBLomkififr-JammimK 

to*Si^B, ;u-7'^icfe^t, l<=t*>ot< 
= q - p xhi> t K*fL, s <= p+ tt-**r-<t© 
st, 7c©^-7-©i + sffl©MMf T 7#^, ;u 

fc. ±iB©«*«A -3 fc^©3l?7lS«©#M%. 
±!B&## tt©»« jWtMi * IC T * . -5- ©g & ft x. 

e>*ifc*^©^fS**#flar6^*si3ic.iSarttc* 
tit*. ^©^fe**#jsr4fi>^i«**it5. §6 

fc. Jl/-7*©SflHtttn-q + tH4-r*. 
[ 0 0 5 1 3 s fc, p + 1 mnt^-vth C £ 
-jtl^ii, f5IP;U-7'r-2>^B;V-7'©^7^^ic 
Bto*>6/SL>;V-7 , {C>!tLTB, t = q - pt*S t K 
^tb, ±IB©^©a**A*tT-3T;v-7^ft%S8» 

r*, 

[0052] 

[ffiffi] £"^^©7- + 7-^5 L + iCO^t^, ijtOCi 

[0 0 5 3 ] SBft»©;U-7-© 1 iSCSat, 
n-q+ 1<= i 



n 

i < = n - q + I 

©4£, 7C©StlT©n- lSlStC«Ii$M-l 
©fc l » n S@tl»©^*§S*7 b r b $ b *J, 

C©n#@JiiPf©$naiiW^C LT&-?-© 

[0054 )1^, fie*ssi5rttg:8saoji/-7 p t*tt 

fc*J. J: 0 A-^r*©ft4*©*fT*!-C* 4 

fc». x to- 

[0 0 5 5] !gK:, ^fl£S©#tiA*^a6#SC i 

y^y^©*£&&£ilibtf4t£f<:,±f3. jc©^-7' 
©»©SfX©Ma*tf !> fcffitc^ C 5 4#<??H&©te 
«3&JgIjl! f * , )i- y' 7 > n - 'J > u y * £ il * - 

[0 0 5 6 ] ;W-7©K«lll»#Jl>- ^IBteffiSJC^^ 
ftfrt, B, £&**© i »S©K«-c»7&ft#Jfc 

©$sb , a©*tt^ttr»« u & i> fc* (cftgtb 4&s 

[0057] 

F t *«we*iWTo <t 5 3 nr U4 fc© 4 

T4. 

[0 0 5 8] uy*d?7 7 ^;H3mffluvx£, 
tt^i uy^ * © 2 9 , -eti-eti 3 2 t ? f , 6 

4 F©r-£ ; £M$?#4&©4 b. 
ffiSfctZ. *•©— ffiB, ffi*©b^^j F£^© 
Ctt£f|uyx£4P¥.&. M-$BB, Mb 
i?Z*tVHf. «T©«fc 5 

[0 0 5 9] *US?^*B«*AftS««K:JniLT. * 

»F) 4, «W-3We*fc3&>if5*>twrts k»k 
*F)£ffiFf4„ *fc. «4»ttHCJ:5fc#f|ftW 

[0 0 6 0] rfMHs* F£, £lT©«fc5fcSaW4. & 
ift<&©#fl8T4#uy*£{c, il-y^^T'*i*Ib 

-ft*b, -en-encby^^ico^r, bv^^^co 
»k ". b" zmQbxmbiszzztmtz. 

[0 0 6 1] WK, KriEOfftt/JMBL^Ro- 
Id r 2 (r 3). f r 1 
£»KJ&CTr4fc#HC, BfiU^if^ami. 
Id r 2 (r 3), f r 1. B 

£%#M-f4ift^B, !SU^^©ffl?:gEjLSC4«-C 
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*ftt,»fe©4^S. 

[ 0 0 6 2 ] STOfc^B, «T©J:^tc3HT§n 
4. 

[0 06 3 ] JZJJtBlflKB, U *©*n»tr 9 F B 
a&afcStt-fi 0 4 L, Wffc'7 FBWF#ie#rt^ 
l5C44^-f 0 4-T5. 

[0 0 6 4 ] &iSM*©?§S#B. l/y^ £©#BS#>« £jA 
^tci-oT. «T©J:5te8Hi3ft4. 

[0 0 6 5] US?**ttfI£##i4fr4g?tt, SkfrStfo 
10 ^£ftfcuy*£-te 7 F&Ctf^jAtf. COit, 

mW-r-W\ tfi& # fc 4 * B . iU-^^ ©iS-SBfcfc £ 

fcjas?n4*s, nuy**©ig-£B. sstiby^^tc 

BW©a§#fcift<£©T F"U*£»£iA.&, ^©uy*£ 

sstifcuuy^^teii^sarii*. wast-, f^i t 

T4 0 

[0 0 6 6] US?* ^IgiC^^S^B^^ 
SnT(,»4©T. iK?tifcl/vX^t 9 F£W>4. 
«US?*£ £#9^4*11=?, ^-fflU^^lOWt'-; F 
20 #1©B$B. €©fft^#US?X£iCjfi 6 

B, ft« &tr u y x £ ft tw t- » h am ©#b§ u y * ^ 

©H-CS.4. W©S3ffc#^©TKUX?:^L.. F'J 
l 

[0 0 6 7] ^f^ft^B. A-FiJsrWot*'' 

tf-SS's^Bu^©^ B^iK b & I > & © 4 ^fjj t > ;u- 7" 
©<k 5 tC^fefc*5^73©ii^B^i|Sf 4 fe © 4 ^iJT 
4 0 ^^«^?rmfT4K(C, ^«^»K»-5l,>T ■ 
SmWtC^f o trf&omm 1 4 te^i{k©fc »©®i £ 

Wl f 7 h *J l ©fe©*s*^BW©»S€:^f t,^. --3 
k*H4§£KBW$Jt:'7 b*Jl©^©©ffl^, )^)tv-r4 

0ic-T4„ C©«BItt»ii«fe©^©iefTiS|f{ctf*3ti 
4fe©4*4T. S^t, ^S^(DM^Dj F 
rt©#^B. iVyX^OiM^, auy^3fN©a 
^©tutc uy* *©#M. »#ii**»m?ti4 c 4 tc& 
4„ 

[0 0 6 8 ] C©J; v0:7"+r*^+^tu^4-r4* . 

40 jewKASMflafit&KHBi-rs. 

[ 0 0 6 9 ] ST, 3^^70iMllK*t. n 

bk©7"o -b 7 if©7 -b > 7" y mig, t tc&m&mtg. 
ft-rs. wiRmsssijoiiiftSBtcagft-rsfc© 

€>*4„ 

[0 0 7 0 ] 3>^W5©tefflB. A#<^7T^© = t 
^(c^Br*4. ^JJWran 0 1, SKfSMf>'tn . 
iS^)Sgl3 10 2, ^S-ftgp 103, imp- mast 1 
1 0T44. SWtgPB«*fl?#TS)5©^XL/fc*raiS. 

so SEfcB-tn*s^KSftb/tgy©*iaiS(C)i*iyT. 7d 



?7 i*<DM,w=k%z.?i,cmimg., foz^itBm^- f 

©A § 3 § < ft & J: 5 tfi *> . 
[0 0 7 1 ] ft»'ft6p-clT9«iJICcB-i!SCc^*)iiS;i' 
-?*£5£©#»-t>. 5 &V-*7n*7 

3 *3HL **l>tt*©B#*S«r*Bft&4'£ 

[0072] *a<bsp©rt. ^mnzmmtzK 

[0073] 104 tcji/-^*ja<t»©ttfiS**-r. * io 
t\ <p®mfrb)i— ymmmmLi 05, *©*-<m 

>£-D 9 *©£4#£*©fie*a*>*FMaSL 10 6, 
to- •7X*i&mt ^ t * i" 5 *>*ft3£ L, iiffl 1 ^ * 

ft 6 ttaffipjttfc— 3* fc««*©A - ■/£*©«*£ 

t>&&mtRL 1 0 7 , atR3hfc;i/-:/gfcK:j£t;T. 
* p^igr ;l— ^©gf^gyw 

[0 0 7 4 ] ji-^m^ft-iicji- -Jt,ctt lx . 3 b 
KJS(©*-^C**tf9Cifc?Ilftr*4] 0 9„ 

[0 0 7 5 ] A-^EftOlUtaB 1 0 8 -CttWTOfca 

«:, fl6©saft4a*^*)iifca»«r*itf st*an 

ftl»t§£Sc, ■eo^fefr^jSteSft^ittcjcCA-^* 

©iM§3©fc*©3- K©£j*4£tf. 

[ 0 0 7 6 ] *WCtt. A-^t«ll©«R»i*-^SE 
»»3WELh©ffi**tt 4 lift * . 

[0 0 7 7 ] *-5TJaft©jWi* 1 0 7 -cb. 
J?©Btc!ft«W^*sttffl-Ct4Ci*#lRfS. 

[0078] a-^c*»-cb, mkMiiit^m) 

nclJ^©/C&©7C©;l/-7 , ©^S^|J4 > j&gfr P> tf 
[0 0 7 9] «T, SEJfeOKtfirJIS^fc V 7^x7^ 

[0 0 8 0 ] e 2©c*i§-es*nfc7'a 
^-/->^5ci^ii„ usai^**©^!* 
w^nfcswwi i at i tc^js-rstHniA-^** 40 

[ 0 0 8 1 ] 0 7(C*|yiWcteW5V7 F^xT^M 
:/7 4~>^©J§£©$^©SEft£^Vt. COITUS 
©;i>-7-©MI0iS!#n0r. y-w^-f >©8»#2 

&©B#©#yi£*r„ 

[0 0 8 2 ] :TOfc*MM>BMOTtt»«& < . -f > * 
-a 9 *jJ*-je«a_h*S*|£K:. ;i/-:/gE&©BlR» 

fBTBA - ^©EfflHto&W- ^©M««fc«S 5 fir 
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fr-?tcft. *#fe§UT'B^-© J: !> ft$»«ft <,>. 
[008 3] ST". 7 0 1TA-7'*ftO#^. -f > 
^-p 7 i>#£;Ntft&J: ^cS-^x-Sc @2©7'a 
^5 A©*£tt , S&fiJ© V V ? 7AA13 (C^f k© 
4ft£©T*. a8©fiiCi^^*53t-<^x(bn-5„ t©4 

<D®<Dmmzi7 *> 3 n & . -e- ©£ft ©-w 

CfcMU) ©2 2 0*e>2 2 5^-yCCEH3nxi» 

[0 0 8 4 ] 08©fcl£. ^0 70ii2gA>64 
•J. 8 0 1, 8 0 2, 8 0 4^W^7-f>Olg@% 
HUfcL. 8 0 3, 8 0 5. 8 0 6*S2SB*«fi£tS£l 
ifcft*. ojf), S2©Jl/-^"©i#e©sa-C». 
803, 805, 806 #jc© i #g©J5ffl©«i8?:fi 
0©tc>rfU 8 0 1, 8 0 2, 8 04Bi+lSS©K 
'(I©Mii?rt7^ c ^©fc&. t^fflbv-X^S-sf©}!^ 
1M1 U^X^tllOttW^. 8014803, 801 
4 8 0 5©Pa^rr-£©$#K|{££tfeL-CL$ 5. 

[0 0 8 5 ] *ft*iBtf Sfc»Kfitt©K«"Ctt. g»B 
U J: 5 tc: , l @jl/-7"T>n- y>#£fH>. U^* 

[0 0 8 6] *»I8"CB. 7 0 2 T 1 gl©ji!!I*fi *> 
#<%80 1, 8 0 2, 8 0 4%a«Wl^K:a#*iL*. 
C 4 SCcfc D , C ftf,©^©ai£*#£§*? *&©£#© 

£tttcA£li#j£4Ta&tfat: £«:«!:>)> ±s5©ragi£ 
CCT*T5S«W*^©«S»*.tt, 113 

a©ftf^ccoi»r. an uy a us?a . 

5t4T?*£. t©JlUS>;* us?^*y* 
-3>^*»uy^jr«:»ur(f5©iBIDe:i«:&4 
?c<*, ^byx^©ffiffl*BJfx.^l\ $?>tc, 
7 > n - y > ^«r!f ^ < ft 9 , S«|5|»*^» 

[0 0 8 7 ] -mm. kSOA^ 7*7 ylPhfthb 

2<= i < = kt*^i aatcjK-fs^tt. k 

- i @a©5aT^T*S*36t»atcft*J: 5tc. 

*«br-t s^tt^is^* k - i la^is b fc 4 * k*sji 

tri'ftTB, it^C^tt^Kico^TU^MWft 

5©r*-?t«> isB©**aa»«:^T-r4. *©fc 

^■©*tfH*«K:=F9i©Jl^. aV77 ^ ->#MU* 
r. *©J8^B;i—^Qft**»U»i>. Ulft. ^^7" 
v A 2 S©«^©^a©*giB^i- 
[ 0 0 8 8 ] ^CK. 7 0 3, 7 0 4 TS«I!ifc©#y£ 4 
rtJ-fvA l><D7vu-?<Da- F'©^X?rtT^= 7'D 
P-^4 b-CB. ^*4ill«fc5c©;b-7-©M?JJ©sa 
tO-SB©#%8 0 1 , 8 0 2, 8 0 4*i^T^ o 
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© n @ B ©MS T © 2 15 S ©ift ©ft . A> - V © /c &© 
^fPJ-CBMIBi^niLT, n|51SicS©n + lEpl 

a© i SB©^ s 4^f lt t-en6tta*wr*>3 , 

[ 0 0 8 9 ] c©*£, ew±©£ tuc* io 

7* > □ — 'J >d/3&goi ^TUfei >fc«>cc , y 
& B©*&g 4 , ftf7J©MS^ T 3 ti S 2 S S 

SffiHIDt^llHltLhTini*. Sffl@!S*i*?>*>D»to 
^6&<rfcJ:(,\ lot, MSBf^©*^!;): 1 0l;t± 
i U *> C i tc^r 4©"C, MSlEli^O HOfHJttg&g ft 
fcJl/-7'£»T b&l»J:5&=J- F £7 05. 

[ 0 0 9 0 ] tLhO»a{cJ:i)4lS3nfcaW^a^5 
A£0 9K7K3\ 20 

[0 0 9 1 ] C©7'P Attt, ifr^f&BS&itu© 1 

[ 0 0 9 2 ] SrfcKffiffl-r h * *> B, jflJB U * 
£ & tM'** U ^ * * ©15 U ^ * * #*ft^ft 2 ffl-T -3 
T"&& 0 *l/i>**©«^ttittl|]U&l». 

[ 0 0 9 3 ] e©:/ny7A©3^©*f*Hl OKiS 
f. 1 0 0 1 tt7'Da-d7"©^^, 1 0 0 2(^^77 
-OffcSftfc.'l'- ^©^^n^ft^^F^Bg 30 

[0 0 94] 7C©;U-^©saiDl»*i3ilr*5 4*, 
*©1I§B, 20a, 3|H|a©S«r©MS*l 0 0 
3, 1 0 0 4, 10 0 5T'tf^ o 1 0 0 6 \t5t<0)h- 7 

T©4@B©sa©«a«:tisr4*i. 1 o o 5©&tt 
^fer-^iS L&^fc&icioo6©aHB*$Mt 2ft-5 0 
[0 0 9 5 ] %-<omimt l/T. ^-^©SfflES* 

1 lfc-toiSfcy-^n^AOWSisr. fit*© 

MTBil07'a^AiiV7 F-)s7/W^7-{i^ 40 

* fr *> fc. C ©*§£ iri35©g|*WI -CS49! ^ ft 
2rffiK<fc9. B 1 2©7-fe>^ I Jn- FfcaStSfiS. 
*©B, ^-^©i&T-fefrBg*. ijiWistc t». MSH 
1 @fcUb©B$K: c ©^fls? ft/t=> - F 

[0096] 
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>^U^i'J*-; ^^TFgtcfrSC <h. It'D 
-WlWiCi, 1 @iU±©^-^C®fflTt 3 
C <hfc£*©g&{C<fc 9 , Se*©^Srtt7U©Jl/- 7'©ffc 
^©3Mti±©^*^Si LfcAS, *^Bj(cJ;n« 

[0 09 7] *1K, fffl1-4l/^fi«$tJ t 

fcfc* u c httiftttW^TOfcsbttBij© u y x * -fe 9 h 

*fc^«£©aWrC*0. *©£*fi£©US;;*$r©<£ 
[0 0 9 8] HZfc, Jl'-^©S«ll»*JJl'-^©ra»6 

a. ctia. -SB©^*^»{c*iTiyrfc, ^©SJH 
tHBB©l!8*&Si^3 

[HI ] $SISOA- 7lHt^ito-5 3 -/ 7© 
70-f t - h . 

[02] Cfll-C»*n/cV-^7'P^"7A©fiJ©'S!Bg 

[S3] H2K7sr7 , D^7A%ji'-5 , *a{b*^*)r 

[04] 02(c^-r7-ai7'7A?r^-7-«^b^^-oT 
p>^-rj1/Ufci*©gW3 - K©0J©tJ*BB£^tSi 

[05] 0 2tc7n-r7"D^7A^;u-7'ftii-ft ; & ; iT^r 

3>^-f;b0?ci#©lfl«j3 - FOWoa***^*© 
[06] H4fcJ;y ; '05©7"P^7>A©MII ; 5r^1'7a 

h„ 

[07] *»93K«t4V7 ^*7^^7-f->^ 

[08 ] 03©;U-7 , *#©^?r»7fi#ri* s ^{CAj; 
SJ:5lc3£^ifcfc©*^1-aft?aBI. 

[09] ^mm^i>m2<Dyui/vK(on^~ f© 

[010] H9©^a^A©sa^O*P*wr»W 

0„ 

[011] ;b-^©sa@»36S;i/-7'©^ffH^{cB 
[012] *»WtC«tSBIl lO^D^ACSfifin- 

K©ss§iia. 

8 0 1, 8 0 2, 8 0 4-*»MK:<tr)4JiE3nfcj»Sai 
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double aCN3.b] /* N B n fll(Dlt» * / 



for C i = o; i < nj+tl ) { 
a C i D - b * a C i 3 J 
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[134 ] 

m 4 



[05] 

m 5 



L$ 2 



L$ 3 



L$4 



com 


r 0 , r 1 


b 1 e 


L$ ex i t 



comi 


3 , r 1 


bge 


L$ 5 



Id 


r 2 (r 3) , 1 r 2 




1 r 1 , f r 2 . f r 3 


s t 


f r 3 , r 2 ( r 3) 


add i 


8 , r 2 , r 2 


b I t 


r 2 . r 1 

Li 2 


b r a 


L$ ex i t 



L* 1 



add i 


8 , r 1 , r 4 


a nd i 


r 4 , 0 x 0008 


b n z 


L* 4 


Id 


r 2 < r 3) , f r 2 


mu 1 


f r 1 . f r 2 . f r 3 


s t 


f r 3 , r 2 ( r 3) 


add i 


8 . r 2 . r 2 





r2. r5 


add i 


8 . r 2 . r 2 


Id 


r 5{ r 3) , 1 r 4 


s t 


1 r 3 , r 4 ( r 2) 


m u 1 


f r 1 , f r 4 , 1 r 5 


m ov 


r 2 . r 4 


add i 


8 , r 2 , r 2 


1 d 


r 4 ( r 3 ) , f r 2 


5 t 


f r 5 , r 5 ( r 3) 


m u 1 


f r 1 , f r 2 , f r 3 


com 


r 2 , r 1 


b 1 t 


L$ 1 



L$ ex i t 



f r 3 , r 4 ( r 3) 



r 2 ( r 3) , f r 2 



H 8 



addi 8,r2,r2 8D1 

Id r2(r3) , f r2 8D2 

st f r 3 . r 2 ( r 3 ) 803 

mu I f r 1 , f r 2 , f r 3 — 804 

com r2 . r 1 805 

bit L$2 806 
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[010] 
11 10 
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com r 0 , r 1 

b I e L$ 1 



L$2 



com 



r 0 . r 2 

d i s p- 6 , s p , r 3 

r 2 ( r 3) , f r 2 
1 r 1 , 1 r 2 , f rS 
8 , r 2 , r 2 

8 , r 2 , r 2 . B 

r 2 , B ( r 3) , i r 2 • B 

f r 3 . r4(rJ) 

f r 1 , f r 2 , B , f r 3 , B 

r 2 . r 1 



dge L$2 

L$ 1 
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double aCNJ , b; /* N tt n & ± <D IE */ 

f o r t i = 0 ; a C i ) J = 0 j i + + ) { 
aCi]=b*aCi); 

) 



